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Background: We conducted this study to evaluate the immediate venous morphologic alterations produced in the great
saphenous veins by the endovenous diode 808-nm laser used for the treatment of superficial venous insufficiency and
varicose veins of the lower limbs and to clarify the clinical implications of the histologic findings.
Methods: Chosen for the study were 24 limbs of 16 patients with CEAP classification 3 to 6, ultrasound-documented
greater saphenous insufficiency, and venous diameters between 3.9 mm and 17 mm (mean, 8.04 mm) without phlebitis,
saphenous aneurysms, congenital malformations, or deep venous insufficiency. All limbs underwent surgical saphe-
nofemoral disconnection, and the greater saphenous vein was treated with an endovenous diode 808-nm laser by
continuous emission at 8 to 12 W and variable retraction speed (</>1 mm/s). Spinal or local, but not tumescent,
anesthesia was used. Twenty-nine specimens (3 to 5 cm long) of 24 proximal greater saphenous and five anterior accessory
saphenous veins were excised and studied by light microscopy for diameter and thickness of the venous wall, extent of
injury into the intima, media, and adventitia, as well as penetration of thermal damage.
Results: The histologic evaluation showed thermal injury to the intima in all specimens and full-thickness intimal injury
in 22 specimens (75%); the average penetration of thermal injury in 29 specimens was 194.40 m (range, 10 to 900 m;
14.61% of the mean wall thickness); complete intimal circumference injury occurred in 8 specimen veins <10 mm in
diameter (27.5%), full thickness damage in 6 (20.7%), and perforation in 2 (6.9%).
Conclusions: Saphenous ablation using 808-nm laser by variable retraction speed, combined with saphenofemoral
interruption, leads to sufficient vein wall injury to assure venous occlusion. Full thickness thermal injury or perforation
is infrequent. Optimal results can be obtained in veins <10 mm in diameter. ( J Vasc Surg 2005;41:1018-25.)Several goals have to be achieved simultaneously in the
modern surgical treatment of saphenous vein incompe-
tence and varicose veins of the lower limbs to shorten the
recovery and healing time and obtain optimal results. To
achieve these goals, new endovenous techniques were de-
veloped by the application of radiofrequencies1-3 and la-
ser,4-11 which cause occlusion of the incompetent great
saphenous vein (GSV) by thermal action.
The complete mechanism of action of the procedures is
still poorly described.
Endoluminal temperature obtained by various laser
wavelengths was studied, and blood vaporization was
found to be the main vehicle for vein wall damage.12-14
Very few histologic studies have been done of GSV alter-
ations produced by thermal damage.15 Some preliminary
observations performed in limbs subjected to the proce-
dure seem to indicate that GSV endovenous laser irradia-
tion is always followed by thrombosis.10,12-14 A recent
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1018attempt to demonstrate that the saphenofemoral discon-
nection can be avoided and replaced by a low GSV simple
ligation16 was in contrast with several demonstrations indi-
cating that better results are obtained with flush saphe-
nofemoral interruption and stripping.17-27
To better understand the laser effects separate from the
influence of saphenous reflux and to ensure no such reflux,
a combination of surgical disconnection of the saphe-
nofemoral junction and the thermal occlusion of the GSV
by a endovenous diode 808-nm laser (Eufoton, Trieste,
Italy) was chosen,28-30 even though most authors do nei-
ther of these procedures.1-15, 31-35
Because the follow-up of previous studies has not been
long enough, the need for saving the physiologic flow of
the tributaries into the saphenofemoral junction still has to
be demonstrated.
More recently the existence of a significant incidence of
GSV thrombophlebitis after the endovenous 808-nm and
940-nm laser treatment was described30-32; the 20% extension
of thrombosis in the deep veins and 46% of recanalization
were observed in patients undergoing GSV radiofrequency
treatment33,34; and post-treatment GSV thrombosis, nonoc-
clusion, and early reopening of 10% of the GSVs after en-
dovenous laser were detected by ultrasound examination. 35
Some suggestionswere recently published for preventing such
complications.36 Saphenofemoral interruptions were per-
formed in our procedures for the same reason in addition to
the need for reflux elimination.
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mal action were described as follows: shrinking by myoglobin
contraction,15,28 collagen retraction,9-11,32,36-38 thrombosis,
and fibrosis.12,14,30,31,36 They are apparently fluence depen-
dent. Fluence (F) represents the result of the power expressed
in Watts (W) multiplied by time (T) of exposure and divided
by irradiated surface (S) ratio as follows: F  W  T/S.35,37,38
The practical results of the endovenous laser selective thermal
action also seem to dependonother factors such as the venous
diameter and thickness of the venous wall, the retraction
velocity, the physical condition of the optical fibers, the ve-
nous tone, the immediate venous spasm, and blood and
vaporization volume.28,32,35,37,38
A study on saphenous fragments treated by a 1320-nm
Nd:YAG laser by continuous emission and using a mechan-
ical device for continuous laser fiber retraction was more
recently performed, and the histologic observations dem-
onstrated a prevalence of a full-thickness thermal damage to
venous wall.32 However, the detailed structural alterations
in the vein wall produced by laser irradiation remain par-
tially unclear.
The objective of the study was to evaluate the immedi-
ate venous morphologic alterations produced in the GSVs
by the endovenous diode 808-nm laser used for the treat-
ment of both superficial venous insufficiency and varicose
veins of the lower limbs and to clarify the clinical implica-
tions of the histologic findings.
METHODS
Twenty-four limbs of 16 patients (8 bilateral) affected
with primary varicose veins of the lower limbs were selected
from September 2002 to June 2003. The CEAP classifica-
tions of the limbs, assessed by non-invasive examination,
were (C from 3 to 6, Ep As/p Pr) 9 at C3, 15 at C4, 2
at C5, and 3 at C6. Patients were kept sitting for 30
minutes in a room with a temperature of 27°C. Duplex
examination was performed in the supine and standing
positions. Digital dynamic photoplethysmography was per-
formed in all patients. GSVs with a reflux time 1 second
and a postexercise refilling time18 seconds were included
in the study.
The GSV morphologic and functional parameters for
the location of the proximal valves, the anatomic cusp
conditions, and the presence of aneurysms were controlled;
and the diameters smaller than the subterminal valve were
measured. The proximal valves of the GSVs included in the
study were hypotrophic or completely atrophic and there-
fore not suitable for repair.39 Five incompetent and varicose
anterior GSV accessory veins detected at the groin level
were also included.
Aneurysmatic GSVs were excluded from the indica-
tions to the procedure owing to the striking hypotrophy
detected in the venous wall by previous observations.39
Their diameter at the proximal third was17mm. Subjects
with acute or previous phlebitis, multiple saphenous aneu-
rysms, congenital malformations, or deep venous insuffi-
ciency were also excluded.The interventions were performed as follows: the pa-
tient was placed horizontally and the optical fiber (1000 to
600 m in diameter) was introduced through a 3- to 5-mm
skin incision below the knee and advanced up to the saphe-
nofemoral junction where it was easily detected by transil-
lumination and, therefore, no ultrasound guidance was
necessary. The saphenofemoral junction and all the tribu-
taries was interrupted at the beginning of the procedure
through a 8- to 15-mm skin incision, according to methods
previously described.40
An 808-nm diode laser (Eufoton) was used. This wave-
length is simultaneously selective for oxyhemoglobin, de-
oxyhemoglobin, and myoglobin.28,37,38 Continuous emis-
sion was preferred, in agreement with other authors.32 Six
veins were treated with 8 W of power and 1 mm/s
retraction speed of the optical fiber; a 12-W power emission
was applied in 23 veins with a variable fiber retraction speed
of between 1 and 3 mm/s. Different emission power and
retraction speed was used, taking into account the macro-
scopic venous wall diameter and thickness and the above-
mentioned factors of variation.28,35,37,38
No mechanical device32 was used for the retraction ma-
neuver. The manual retraction of the optical fiber from the
proximal GSV stump was preferred so the retraction speed
could be adapted to the venous diameter and inner vessel
surface variations, following the preoperative ultrasound find-
ings previously marked on the skin, and taking into account
the above-mentioned factors of variation 28,35,37,38 to pro-
duce a greater blood vaporization and a lower tissue coagula-
tion by an approximately homogeneous fluence.
The endovenous procedure was often repeated in the
GSV two or three times until the thermal action led to a
satisfactory early luminal reduction, as determined by the
surgeon from the feel of the fiber retrograde progression
being stopped. This was tested by again pushing the optical
fiber back into the treated segment. Finally, 3- to 5-cm
segments of the 24 proximal GSV and five accessory saphe-
nous veins were excised at the end of the operation and
studied by light microscopy.
All the incompetent perforators and the peripheral
varices were treated by endovenous laser with optical fibers
of smaller diameters and a lower fluence. The location of
the laser fiber was simply controlled by transillumination.
Spinal cord or local anesthesia was used. No tumescent
anesthesia was used, nor was skin protection for burns. An
intraoperative sterile bandage was applied progressively
during the procedure and immediately after the fiber retrac-
tion maneuver. A class II, 30 to 40 mm Hg graduated
compression stocking was applied at the end of the inter-
vention and kept on for 5 days. Antithrombotic prophylaxis
with 0.2mL calcium heparin was administered immediately
before the intervention and 12 hours later.
Twenty-nine GSV proximal fragments were taken and
fixed by 75% alcohol, the paraffin inclusions were stained
hematoxylin and eosin and by Weigert for the elastic fibers,
cross-sectioned, and submitted to light microscopy. The
parameters taken into consideration were sector of the
lumen circumference damaged by the thermal action, ther-
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titia thickness; various kinds of alterations such as necrosis
(N), vacuolization (V), delamination (D), coagulation (C),
loss of tissue (L), and perforation. The location and exten-
sion of the tissue destruction (N), elliptical lacks of various
dimensions (V), delamination process expressed by numer-
ous radial or circular fissures (D), nuclear rarefaction with
disappearance of the cellular membrane and cytoplasm
fusion due to a coagulation process (C), and loss of tissue
(L) up to a full-thickness perforation were investigated.
The minimum, maximum, and mean venous wall diame-
ters and thickness were measured in millimeters; the thermal
damage penetration into the wall thickness was measured in
micrometers. On the cross-sections of various morphologies,
the minimum and maximum diameter were measured and
mathematically transformed into circumferences to perform a
homogeneous comparison of the venous diameters. The
number and percentages of the alterations observed and their
various combinations were calculated. Twenty-two of the 29
preoperative venous diametersmeasured by ultrasound exam-
ination were compared with those measured by light micros-
copy in every specimen. The thermal damage penetration was
compared with the venous wall thickness and, finally, a corre-
lation between the venous diameters and the circular exten-
sion of the inner thermal damage was investigated.
The data were statistically analyzed by Student’s t test,
with one-degree of freedom, performed on the mean val-
ues, and 2 test. The general features of the patients,
samples, and the power used are presented in Table I.
RESULTS
In some of the specimens, the blood appeared to be
Table I. General data of 24 limbs subjected to endovenou
(Accessory GVS 5) varicose veins of lower limbs and 29 fra
June 2003
Sex Age N limbs Frag
M, 11 min, 26 Single, 16 GSV,
F, 7 max, 83 Bilateral, 8 Acces
Total 18 mean, 41 24 2
Table II. Extension (circumference) of thermal
alterations found in the intraluminal surface of 29
fragments subjected to endovenous diode 808-nm laser
irradiation of GSVs for varicose veins of the lower limbs
and examined by light microscopy
Circumference N % Statistical analysis
1/3* 3 10.34
1/3* 26 89.66 P  4-5
Total 29 100 2
*Sectors of intraluminal circumference damaged: less than one-third, more
than one-third. Prevalence of the thermal damage on more than 1/3
circumference.vaporized, coagulated, and necrotic by thermal action. Thecircular extension of the inner damage and the effects of the
thermal action in the intimal layer and media were evalu-
ated from 0 up to 100% of their complete circumference
and thickness. The presence or absence of alterations in the
internal elastic layer and adventitia and the whole-thickness
perforation of the venous wall were, respectively, indicated
with 1 (present) or 0 (absent).
The sectors of the inner circumference damaged by the
thermal action are reported in Table II. The comparison
performed between all the specimens did not show any
significant difference, whereas the comparison between the
group characterized by with a circular damage lesser than
one third and the total of the others (Table II) was highly
significant (P  45).
The penetration of thermal damage observed in all the
layers (intima, media, and adventitia) is presented in Table
III. The intimal layer appeared to be damaged in all the
samples. The frequency of the penetration in the other
tissues progressively decreased from the inner to the exter-
nal layers. A full-thickness thermal damage involving the
adventitia was observed in 6 (20.69%) of 29 specimens (P
.0018) (Fig 1).
The various tissue alterations, their combinations, and
distribution observed in the specimens as necrosis (N),
vacuolization (V), delamination (D), coagulation (C), loss
of tissue (L) and perforation observed in the different layers
of the venous wall (Figs 1, 2, and 3) are listed and compared
in Table IV.
Necrosis was mainly located in the intimal layer and
only rarely was found in the internal elastic and in the inner
media. Vacuolization was characterized by numerous ellip-
tical lacks of various dimensions inside the intima and
media. In the inner layers of the media, a delamination
process, expressed by numerous radial or circular fissures,
was also found (Fig 2). Nuclear rarefaction, disappearance
of the cellular membrane, and cytoplasm fusion due to a
coagulation process were observed in the media and some-
times also in the adventitia. Loss of tissue of the intima and
media was often found in specimens, probably caused by
more prolonged irradiation and tissue adhesion to the
optical fiber (Fig 3).
Table IV demonstrates that thermal tissue damage was
equally distributed in the samples studied. A wall perfora-
tion was present in only two specimens (P  3.536),
which belonged to the group of the 6 specimens with a
de 808-nm laser irradiation of greater saphenous veins
nts examined by light microscopy from Sept 2002 to
s Side Watt GSV Access.
21 sn 8 3 3
5 8 ds 12 21 2
29 - 24 5s dio
gme
ment
24
sory,full-thickness damage in the venous wall (Table III). A
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1.412) was also found.
The mean diameters (8.04 mm; range, 3.9 to 17)
measured by the preoperative ultrasound examination and
by histologic observation (average, 4.26 mm; range, 2.4 to
6.5) in the GSVs were compared (Table V.). The mean
diameter reduction was of 4.19 mm. (P  76). None of
Fig 1. Cross section of a greater saphenous vein proximal frag-
ment taken immediately after endovenous laser irradiation. Full-
thickness thermal damage (black lines) is evident. Necrosis and
delamination in the intima; delamination and coagulation in the
media and adventitia (25, Weigert).
Table III. Tissue penetration of thermal damage found
in the venous wall of 29 fragments subjected to
endovenous diode 808-nm laser irradiation of GSVs for
varicose veins of lower limbs and examined by light
microscopy
Penetration No. % Statistical Analysis
Intima
1/3 5 17.24
2/3 2 6.90
3/3 22 75.86 P  5-6
Total 29 100
Internal elastic
Yes 28 96.55
No 1 3.45 P  8-7
Total 29 100
Media
0 5 17.24
1/3 9 31.03
2/3 4 13.79
3/3 11 37.93
Total 29 100 NS
Adventitia
Yes 6 20.69
No 23 79.31 P 1876-2
Total 29 100 2
Thermal damage penetration in the intima and media: none 0; 1/3, 2/3,
3/3 of the tissue whole thickness. Thermal damage of the internal elastic
layer and adventitia: none  no, present  yes. Prevalence of full thickness
penetration of thermal damage in the intima and internal elastic layer, partial
penetration in the media, and a low rate of damage of the adventitia.the examined veins was definitely occluded.A relevant importance has been given by some authors
to the venous diameter and profile.15,28,37 According to
previous information, this should significantly influence the
extension of the thermal action into the inner circumfer-
ence of the vessel. For this reason, a correlation between the
22 venous diameters preoperatively measured by ultra-
sound examination and the extension of the thermal dam-
age detected in the inner surface was investigated. An
inverse data correlation was found (P  4.646) and the
prevalence of a complete circular damage in the inner
surface of eight veins 9.7 mm in diameter (27.5%) was
highly significant (P  4,607).
The mean venous thickness of the samples studied was
Fig 2. Cross-section of a greater saphenous vein proximal frag-
ment taken immediately after endovenous laser irradiation. Necro-
sis (N) and loss of substance (L) of the intima, vacuolization (V) of
the internal elastic and internal layers of the media are visible.
Radial delamination (D) and coagulation (C) are located more
externally in the media (50, hematoxylin and eosin stain).
Fig 3. Cross-section of a greater saphenous vein proximal frag-
ment taken immediately after endovenous laser irradiation. Necro-
sis and loss of substance of the intima, internal elastic and internal
layers of the media are visible (delimitation area by the black line).
Residual necrotic and coagulated tissue fragments detached from
the venous wall are mixed with the coagulated blood with a small
area of blood vaporization in the vessel lumen. (125, Ematoxilin
and eosin stain.)of 1.33 mm (range, 0.45 to 2.60 mm), and the mean
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194.40 m (range, 10 to 900m), corresponding to
14.61% of the mean venous thickness. No significant cor-
relation between the thermal penetration and the venous
wall thickness was found. The full thickness thermal dam-
age and perforation observed in six specimens (Tables III
and IV) appeared to be strictly related to venous diameters
of between 3.9 and 9.7 mm (P  3.165).
No hematomas, skin burns, or nerve injury due to the
Table IV. Various types of tissue thermal alterations as
necrosis (N), vacuolization (V), delamination (D),
coagulation (C), loss of tissue (L), observed in the venous
wall of 29 fragments subjected to endovenous diode 808-
nm laser irradiation of GSVs for varicose veins of the
lower limbs and examined by light microscopy
Single alteration No %
Statistical
analysis
Necrosis (N) 27 93.10
Vacuolization (V) 24 82.76
Delamination (D) 22 75.86
Coagulation (C) 21 72.41
Loss of tissue (L) 22 75, 86
Perforation 2 6.90 P  3.53-6
Combinations
N V D C L 17 58.62 P  1.4-12
N V D L 2 6.90
N V D C 2 6.90
N V C L, N V L, N V, 8 27.58
N C, C L, N, D, V
Total 29 100 2
NVDCL were classified on the basis of their single presence and of their
various combinations. Perforation observed in 2 samples were comprised in
the six characterized by full-thickness damage of the adventitia listed in
Table III. No significant prevalence for every single alteration. Significant
prevalence of NVDCL combination. Significantly low rate of perforation.
Table V. Minimum, maximum and mean diameters of
the greater saphenous veins subjected to the endovenous
diode 808-nm laser irradiation for varicose veins of the
lower limb combined with saphenofemoral junction
surgical disconnection
GSV
diameters
0-Echo
(mm)*
0-Histol
(mm)†
Diff
(mm)
St
analysis
Min 3.9 2.4 1.5
Max 17 6.5 10.5
Mean 8.04 4.26 4.19 p  7-6
Measurements were by ultrasound preoperative examination below the
subterminal valve and postoperative histologic observation on fragments
removed from the same site, corresponding to the proximal greater saphe-
nous vein (GSV) stump. Significant postoperative reduction of the mean
diameter.
Significant postoperative reduction of the mean diameter.
*Preoperative GSV diameter measured below the sub-terminal valve.
†Diameter of the GSV fragments measured by histological examination.
Student’s t test with one degree of freedom performed on the mean values.GSV endovenous laser irradiation were observed in thelimbs at the time of the first clinical follow-up performed 5
to 7 days after the procedure.
DISCUSSION
It is already known that a high wattage used for a short
time generally leads to increased blood and inner tissue
vaporization, whereas a low wattage delivered for a longer
time reduces vaporization and increases tissue coagulation.
An inverse relation exists between fluence and irradiated
surface (area), suggesting that different venous diameters
require variable exposure times at the same wattage to
deliver the same fluence.35,37,38 For this study, the optical
fiber retraction speed was changed in different venous
segments of differing diameter and surface area rather than
attempting to change the watts delivered. This was practi-
cally much easier to accomplish with the same effect.
The comparison between the various alterations obtained
by different continuous emission powers (8 to 12 W), by a
mildly different retraction speed, and in venous segments of
variable diameter, indicates that a more extensive circular
damage and a deeper thermal penetration were obtained in
veins 10 mm in diameter. This observation demonstrates
that the therapeutic result mainly depends on the venous
diameter and appears to be independent of the venous wall
thickness. If it can be assumed that the described maneuvers
for obtaining an appropriate fluence by taking into account
the several factors of variation28,32,35,37,39 were correctly per-
formed, the consequence is that an homogeneous optical fiber
retraction speed should not be used in the endovenous laser
occlusion of varicose GSVs.
The endothelium and intima were always partially or
completely damaged, as was the inner venous surface (33% to
100%) of most of the samples (Table II). This finding seems to
confirm that the objectives of the surgical maneuvers were
reached: the main purpose of the procedure is to take advan-
tage of the diffusion of blood vaporization into the venous
wall obtained by a high temperature (300°C) as extensively
as possible and independently of the optical fiber direction.
Table III clearly indicates that the intimal layer was
always damaged, whereas the involvement of the venous
wall layers decreased from the internal to the external ones.
The adventitia appeared to be involved in a few of the
specimens, which means that full-thickness venous wall
damage was produced (Table III). Wall perforations were
found in only two of the six the samples (Table IV).
In our experience, a low significance to a full-thickness
thermal damage is given in relation with the desired mech-
anism of action. A higher importance is given to the whole
intimal thickness damage observed in 75% of the specimens
(Table III) together with the 33% inner circumference
damage (Table II).
Themediawas involved in a smaller number of specimens.
This represents a real advantage if it has to be accepted that the
early wall spasm caused by the selective irradiation of the
myoglobin has the one of the most important roles in the
action of the endovenous laser because it reduces the venous
diameter and makes the venous occlusion easier.27,34-36 The
mean thermal penetration into 14.61% of the mean wall
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the venouswall. This seems sufficiently effective to activate the
endovenous laser mechanism-of-action sequence: shrink-
ing by myoglobin contraction,15,28 collagen retrac-
tion,9-11,32,36-38 thrombosis, and fibrosis.12,14,30,31,36
The full-thickness thermal damage produced in six
cases (Table III) and the perforation observed in two of the
six specimens were not observed in veins with thinner walls,
as was expected, but in GSVs of9.7 mm in diameter. This
finding seems to indicate that a smaller thermal dispersion
depends on a smaller blood vaporization volume that pro-
duces a more aggressive thermal injury to the venous wall in
smaller veins. In these cases, it also can be supposed that a
less-precise laser retraction maneuver erroneously pro-
longed the exposure time and produced a too high fluence.
This can explain the more invasive behavior of the thermal
irradiation observed in some specimens and seems to indi-
cate that it is very difficult to adequately adapt the laser
emission to the GSVs various morphologic characteristics
and dimensions. However, no clinical consequence related
to themore invasive thermal action in the venous wall of the
six cases was detected.
For all these reasons it can be affirmed that the ideal
outcome of the procedure was obtained in venous seg-
ments10 mm in diameter. A smaller amount of extended
damage with a smaller thermal penetration was detected in
veins 10 mm in diameter, up to 17 mm. In these veins,
the inner surface involved with the thermal action was
between 33% and 66%; however, it appeared to be equally
satisfactory to activate the thrombotic and healing process.
In larger veins, lower wall shrinking, less extended injury,
and a more massive thrombotic process together with a less
satisfactory clinical outcome are to be foreseen.
The various tissue alterations observed (N, V,D, C, and
L) were mainly found in the intimal layer and in the media.
As described in the literature,10,12,32,37,38 the severity of
the thermal tissue damage is fluence-dependent and there-
fore proportional to the exposure time. Therefore, necrosis
should be due to a thermal action of between 100°C and
300°C. Vacuolization is caused by vaporization that takes
place in myoglobin, owing to the selective laser irradiation,
and should correspond to a temperature of 90°C to 100°C.
The coagulation process observed in the media and more
seldom in the adventitia should correspond to a tempera-
ture of about 70°C to 80°C, as previously de-
scribed.10,12,32,37,38 The various types of the tissue alter-
ations observed were simultaneously present in more than
the half of the samples, progressively decreasing from the
luminal part of the vein wall to the external, in correlation
with the decreasing T from 300°C to 70°C (Table IV).
The relevant reduction of the GSV diameter (Table V)
is probably due to the interaction of three phenomena: the
venous spasm due to laser irradiation on myoglobin, the
collagen retraction, and the fragments shrinking caused by
the histologic setting. However none of the histologic
samples appeared to be definitively occluded in this early
stage after laser irradiation.The absence of skin burns and nerve injury in the GSV
district and the moderate thermal penetration found by the
histologic study in the GSVs wall seem to confirm that
tumescent anesthesia and skin protection are not necessary
for the procedure we have described. We believe that the
combination of the saphenofemoral junction disconnec-
tion, which leads to reflux elimination and blood volume
reduction, and the endovenous laser irradiation was of a
great help for making possible the reduction of fluence and
therefore the risk for perforations and injury to the sur-
rounding tissues. The exclusion of the proximal GSV stump
from circulation should also have a relevant role in reducing
the venous and thrombus diameter and its potential pro-
gression into the deep veins, making safer the procedure
and improving the healing process.
CONCLUSIONS
A satisfactory description of the early structural changes
produced in the GSV walls by laser irradiation performed
by our method was obtained. The intraoperative stage of
the treatment was not characterized by an immediate ve-
nous occlusion. The inner tissues alterations necessary to
initialize the pathophysiologic sequence that can lead to a
stable GSV occlusion and elimination were achieved, to-
gether with a mild injury to the venous wall and, obviously,
to nerves and to the surrounding tissues. These character-
istics seem to render the endovenous laser GSV ablation an
advantageous alternative to stripping.
An adequate fluence should be obtained by using a
variable retraction speed that makes it possible to adapt the
efficacy of the treatment to the venous diameter and varia-
tions in the inner surface area. Extending the whole thick-
ness venous wall damage to the adventitia does not appear
necessary, and consequently, tumescent anesthesia or skin
protection is not essential in the procedure we have de-
scribed
A shorter exposure time, mainly achieved by increasing
the retraction speed 1 mm/s, is recommendable in GSV
segments 10 mm in diameter. Even if the ideal injury
extension and penetration is preferably obtained in these
veins, a longer exposure time, obtained by a slower optical
fiber retraction or by repeating the laser irradiation two or
three times, can be used successfully in larger segments
17 mm in diameter.
The 808-nm wavelength appears to be appropriate to
obtain the ideal morphologic, pathophysiologic, and clini-
cal outcome. The combination of GSV endovenous laser
irradiation with the saphenofemoral junction surgical inter-
ruption is recommended, not only for facilitating themech-
anism for the venous ablation by reflux elimination, venous
diameter, and blood volume reduction, but also for pre-
venting recurrence and complications.
The moderate parietal injury obtained gives this tech-
nique the required characteristics for efficacy and safety.
Stable long-term results and a low rate of postoperative
complications and recurrence are expected.
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